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This  report  provi dcs  .Informal Ion  and  analysis  on  the  physlrsl  condition  of 
the  dam  as  of  the  report  date.  Information  and  analyala  are  bated  on  visual 
Inspection  of  the  dam  by  the  performing  organization. 

Hemlock  Lake  Dam  did  not  reveal  any  conditions  which  pose  an  Immediate  threat 
to  Ufa  or  property.  Total  spillway  discharge  capacity  not  aufficlcnt  to  pass 
RHF.  Consequently,  spillway  capacity  la  considered  Inadequate.  Several 
deficiencies  noted. 
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This  report  is  prepared  under  guidance  contained  In  the 
Rec amended  Guidelines  for  Safety  Inspection  of  Dans,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  mav  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  la  to  Identify  expeditiously 
those  daas  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  daa  Is  based  upon  available 
data  and  visual  Inspections.  Detailed  Investigation,  and  analyses 
Involving  topographic  mapping,  subsurface  Investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  Investigation  is  Intended  to 
Identify  any  need  for  such  studies. 


In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  Che  time  of  Inspection  along  with  data  available  to  the  inspection 
ceaai.  In  cares  where  the  reservoir  was  lowered  or  drained  prior  to 
Inspection,  such  action,  while  improving  the  stability  and  safety  of 
Che  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  If  Inspected 
undac  the  normal  operating  environment  of  the  structure. 


Aocesslon  For 

N713  GRAAI 
DOC  TAB 

Unannounced 
Justified  • 


pi i 

f~r  n»v . 

i  lv%U  and/or 
bkai  !  «*>•<■  ial 


PREFACE 


It  la  Important  to  note  that  the  condition  of  a  dan  depends  on 
numerous  and  constantly  changing  Internal  and  external  conditions, 
and  la  evolutionary  In  nature.  It  would  be  Incorrect  to  assume  that 
the  present  condition  of  the  daa  will  continue  to  represent  the 
condition  of  the  dam  at  soma  point  In  the  future.  Only  through  frequent 
Inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  Is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof,  because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  poalng  a  highly  Inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  splllwav  capacity  and 
senses  as  an  aide  In  determining  the  need  for  more  detailed  hydrologic 
and  hvdraullc  studies,  considering  the  size  of  the  dam.  Its  general 
condition  and  the  downstream  damage  potential. 
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ASSESSMENT 


Examination  of  available  documents  and  a  visual  inspection  of  the 
dam  did  not  reveal  conditions  which  constitute  an  immediate  hazard  to 
human  life  or  property. 


Several  deficiencies  were  noted  on  this  structure.  Portions  of  the 
riprap  on  the  upstream  face  .tb  the  west  of  the  spillway. had  been  damaged 
by  wave  action.  Wave  action  has  also  formed  triangular  voids  In  the 
comers  of  a  number  of  the  concrete  slabs  c.n  the  upstream  slope  to  the 
east  of  the  spillway.  Other  deficiencies  include  the  spalling  and 
deteriorated  concrete  on  the  spillway  structure  and  the  trees  growing  on 
the  downstream  slope  of  the  eastern  end  of  the  dam. 


These  deficiencies  should  be  corrected  within  a  period  of  1  year  l>f 
the  date  of  final  approval  of  this  report. 


The  total  discharge  capacity  of  the  spillway  is  not  sufficient  to 
pass  the  Probable  Maximum  flood  (PMF).  However,  the  discharge  capacity 
is  sufficient  with  one  or  more  stopgntes  operational  to  pass  one-half  the 
mr.  Therefore,  the  spillway  capacity  is  considered  to  be  inadequate. 


George  Kocl/ 

Chief,  Dam  Safety  Section 
New  York  State  Department  of 
Environmental  Conservation 
NY  Lioenid  No.  4S937 


Approved  By 


New  York  District  Engineer 


Date 


HEMLOCK  LAKE  DAM 
I.D.  No.  N.Y.  U77 
»*UD-326 

GENESEE  RIVER  BASIN 


SECTION  1:  PROJECT  INTO  RATION 

1.1  GENERAL 

j.  Authority 

The  Phase  1  inspection  reported  herein  was  authorized  by  the 
Department  of  the  Army,  New  York  District,  Corps  of  Engineers, 
to  fulfill  the  requirements  of  the  National  Dam  Inspection  Act, 
Public  Law  92-367. 

b.  Purpose  -•»:  Inspection 

This  inspection  was  conducted  to  evaluate  the  existing  conditions 
of  the  dam,  to  identify  deficiencies  and  hazardous  conditions,  to 
determine  if  these  deficiencies  constitute  hazards  to  life  and 
property,  and  to  recommend  remedial  measures  where  required. 

1.2  DESCRIPTION  OF  PROJECT 

Description  Dam  md  Appurten.mt  •? tructures 
The  Hemlock  Lake  Dam  is  an  earth  dam  with  an  overflow  spillway 
channel  near  the  center  of  the  structure.  The  embankment  has  a 
maximum  height  of  12  feet  and  a  length  of  3200  feet.  The  crest 
is  20  feet  wide.  The  embankment  slopes  on  the  upstream  face  are 
1  vertical  on  3  horizontal.  On  the  downstream  face,  the  embankment 
slopes  vary  from  I  vertical  on  3  horizontal  on  either  end  to  1 
vertical  on  1*$  horizontal  in  the  center  section.  The  portion  of 
the  upstream  face  to  the  east  of  the  principal  spillway  has  been 
armored  with  concrete  slabs  for  wave  protection.  The  remainder 
of  the  upstream  slope  is  covered  with  stone  paving  and  riprap. 

The  spillway  is  a  concrete  ogee  section  with  a  foot  bridge  crossing 
the  top.  Concrete  piers  for  the  bridge  divide  the  spillway  into 
eight  bays  each  8.1  feet  wide.  The  opening  between  the  bottom  of 
the  bridge  and  the  crest  of  the  ogee  on  each  of  the  bays  is  8.5 
feet.  There  are  provisions  for  channel  stopgates  to  be  placed  in 
each  of  the  bays. 

Concrete  wingwalls  form  the  approach  channel  to  the  spillway  and 
the  channel  beyond  the  ogee  section.  The  channel  bottom  upstream 
of  the  spillway  crest  is  stone  paving  while  downstream  of  the  crest 
the  bottom  is  lined  with  concrete.  The  ogee  section  and  the  wing- 
walls  are  supported  on  timber  piles.  A  row  of  steel  sheet  piling 
extends  approximately  30  feet  below  the  upstream  toe  of  the  ogee 
section.  This  row  of  sheeting  also  extends  beyond  both  ends  of 
the  spillway. 
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The  outlet  to  a  60-inch  diameter  conduit  which  carries  a  portion 
of  the  flow  from  the  Canadice  Outlet  into  this  reservoir  is  a 
concrete  structure  located  300  feet  east  of  the  spillway  on  the 
upstream  slope  of  the  embankment.  The  inlet  to  this  conduit  is 
at  the  Curve  0am  on  the  Canadice  Outlet. 

The  Intake  structure  for  the  water  supply  system  is  located  on 
the  eastern  end  of  the  dam.  It  consists  of  a  60- inch  pipe  which 
extends  approximately  1S00  feet  out  into  the  lake.  Gravity 
withdrawal  from  the  lake  is  possible  down  to  a  lake  level  elevation 
of  88’. 3.  Two  centrifugal,  low- lift  pumps  are  available  which  may 
be  used  to  draw  the  lake  level  down  to  about  elevation  878.3. 

b.  Location 

The  dam  is  located  at  the  northern  end  of  Hemlock  Lake  on  Harder 
Road  in  the  Town  of  Livonia.  The  dam  is  approximately  ^  mile  from 
Sew  York  State  Route  ISA  and  is  IV  miles  south  of  the  Village  of 
Hemlock.  The  stream  flowing  into  the  lake  is  the  Springwater 
Creek,  but  downstream  of  the  dam  it  is  known  as  the  Hemlock  Outlet. 

c.  Size  Classification 

The  1  am  is  12  £eet  high  and  the  reservoir  has  a  storage  capacity 
of  41,101  acre-feet.  Therefore,  the  dam  is  in  the  intermediate 
size  category  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  >f  Dams . 


i.  Hazard  Classification 

The  dam  is  classified  as  ’high"  hazard  due  to  the  presence  of  the 
Village  of  Hemlock  approximately  1^  miles  downstream  of  the  dam. 

e.  Ownership 

The  dam  is  owned  by  the  City  of  Rochester,  New  York.  Mr.  Ray 
Lawrence  and  Mr.  Om  Popli  from  the  City  Department  of  Engineering 
and  Maintenance  were  contacted  concerning  the  inspection.  Their 
address  is  City  Hall,  Room  326B,  30  Church  Street,  Rochester,  New 
York  14614.  The  Department’s  phone  number  is  (716)  428-6844. 

f.  Purpose  .if  Dam 

The  dam  provides  a  reservoir  for  water  supply  for  the  City  of 
Rochester. 

i.  Design  and  ^instruction  History 

The  dam  was  originally  constructed  by  the  City  in  the  early  1870’s. 
Major  revisions  to  the  structure  were  made  in  1926.  The  revisions 
involved  raising  the  crest  of  the  dam  by  five  feet  and  reconstructing 
the  spillway.  These  revisions  were  designed  by  the  City  of  Rochester’s 
Department  of  Engineering.  Construction  plans  and  specifications 
were  available  for  this  reconstruction. 

The  existing  spillway  section  was  constructed  in  1935.  Engineers 
from  the  City's  Department  of  Public  Works  designed  the  spillway 
structure.  Plans  for  these  revisions  were  available  and  have  been 
included  in  Appendix  F. 
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Keservoir  Drain 

See  Appurtenant  Structures  -  Water  Supply  Conduits. 


i.  Appurtenant  Structures 

1)  Diversion  Conduit  From  Canadice: 

60-inch  concrete  conduit;  3,800  feet  long;  carries  up 
to  162  cfs  from  Curve  Dam  on  Canadice  Outlet  into 
Hemlock  Lake  with  concrete  outlet  structure  on 
upstream  face  of  Hemlock  Lake  Dam. 

2)  Water  Supply  Conduits: 

Intake  consists  of  a  60-inch  diameter  pipe  which  extends 
approximately  1,550  feet  into  the  lake.  Maximum  output 
72.7  cfs  in  gravity  flow.  46.7  cfs  pumped  output  when 
lake  level  drops  below  elevation  887.3. 


jtXTios  j;  ::ngisi:>:rixc  data 


2.1  DESIGN 


The  Hemlock  Lake  Dam  is  located  in  the  glaciated  Alleghany  Plateau 
physiographic  province  of  New  York  State.  The  dam  is  in  one  of 
the  Finger  Lakes'  troughs,  which  are  glacially  modified  valleys 
of  preglacial  rivers.  The  bedrock  in  the  area  consists  primarily 
of  Early  Upper  Devonian  Fra  shales,  siltstones,  and  sandstones. 

The  surficial  soils  ire  the  result  of  glaciations  during  the 
Cenozoic  Era,  the  last  of  which  was  the  Wisconsin  glaciation. 

kx - subsurface  Investigations 

The  subsurface  information  available  was  limited  to  general 
descriptions  supplied  on  old  dam  inspection  reports.  These 
reports  indicate  that  the  soil  in  the  area  is  predominantly 
glacial  till. 

I; _ k-nbanfcscnt 

Only  limited  data  was  available  concerning  the  design  of  the 
embankment.  This  data  consisted  of  construction  specifications 
from  the  1926  contract,  which  established  material  and  compaction 
requirements  for  the  embankment. 

2.2  CONSTRUCTION  RECORDS 

Some  construction  records  were  available  from  the  1926  contract, 
which  raised  and  enlarged  the  existing  dike.  Plans,  construction 
specifications,  and  correspondence  concerning  construction  were 
used  in  the  preparation  of  this  report. 

2.3  OPERATION  RECORDS 

The  dam  is  visually  inspected  on  an  irregular  basis.  Lake  levels 
are  recorded  daily  by  the  City  of  Rochester’s  Bureau  of  Water. 

These  records  are  kept  at  the  Bureau’s  office  at  10  Felix  Street 
in  Rochester. 

2.<*  EVALUATION  OF  DATA 

The  data  presented  in  this  report  was  obtained  from  the  Department 
of  Environmental  Conservation  files  and  from  the  records  of  the 
City  of  Rochester.  Subsurface  information  was  limited,  but  overall, 
the  information  available  appears  to  be  adequate  and  reliable  for 
Phase  1  inspection  purposes. 
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a-  -ASnSra- 

Visual  inspection  of  the  Hemlock  Lake  Dam  was  conducted  on 
June  13,  19'9.  The  weather  was  sunny  and  the  temperature  was 
in  the  mid-sixties.  The  water  surface  at  the  time  of  the 
inspection  was  approximately  l  foot  above  the  spillway  crest. 
However,  no  water  was  flowing  over  the  spillway  since  there  were 
a  minimum  of  2  feet  of  flashboards  in  place  in  each  of  the  eight 
bays  of  the  spillway. 

b.  Embankment 

Most  or  the  embankment  was  grass  covered  and  in  good  condition. 
However,  visual  inspection  revealed  several  minor  deficiencies. 

The  most  serious  of  these  deficiencies  was  failure  of  the  riprap 
on  the  upstream  slope  of  the  embankment,  west  of  the  spillway. 
Several  areas  on  the  riprap  had  been  scoured  and  subsided  due  to 
wave  action.  The  worst  depression  was  adjacent  to  the  spillway 
channel  where  the  slope  paving  had  dropped  by  as  frsjch  as  2  feet. 

The  slope  had  been  partially  regraded  with  additional  riprap. 

Other  deficiencies  observed  included  several  trees  growing  on  the 
downstream  slope  of  the  embankment  on  the  eastern  end  of  the 
structure  and  small  voids  between  some  of  the  concrete  slabs  on 
the  upstream  face.  There  were  also  larger  voids  on  a  number  of 
the  slabs  where  one  comer  had  been  removed  by  wave  action  leaving 
triangular  voids  1  foot  long  by  1  foot  deep. 

c.  Spillway 

the  spillway  was  generally  in  satisfactory  condition.  Mo 
deficiencies  were  noted  on  the  ogee  section,  the  flashboards, 
or  the  downstream  apron.  The  concrete  on  the  upstream  portion 
of  the  structure  was  somewhat  deteriorated  and  spalling.  There 
was  some  minor  cracking  and  separation  of  patching  material  on 
the  eastern  wingwall  upstream  of  the  ogee  section.  There  are 
mechanical  hoists  in  place  on  two  of  the  eight  bays  which  are  used 
to  raise  the  flashboards.  These  two  devices,  which  were  located 
above  the  outermost  bay  on  either  end  of  the  spillway,  appeared  to 
be  operational. 

ii _ Appurtenant  structures 

The  appurtenant  structures  at  this  location  are  the  concrete  inflow 
structure,  which  brings  a  portion  of  the  outflow  from  Canadice  Lake 
into  this  lake  and  the  intake  for  the  City  of  Rochester's  water 
supply  system.  No  deficiencies  were  observed  on  either  of  these 
structures. 

Su _ Downstream  Channel 

The  outlet  channel  consisted  of  the  concrete  lined  apron  and 
vertical  concrete  walls  to  a  point  where  it  passed  under  s 
bridge  for  a  town  road,  which  ran  along  the  toe  of  the  dam.  Beyond 
the  bridge,  there  was  a  steel  bin  type  retaining  wall,  which  was 
corroded  at  the  water  surface  elevation.  The  channel  downstream 
of  this  point  was  cut  into  natural  soil  with  no  severe  side  slope 
erosion  or  debris  obstructions  in  evidence. 


There  were  no  signs  of  soil  instability  in  the  reservoir  area. 


Visual  inspection  of  this  structure  revealed  the  following 
deficiencies: 


1.  The  areas  to  the  west  of  the  spillway  which 
had  been  scoured  resulting  in  a  series  of 
depressions  in  the  riprap; 

2.  The  trees  which  were  growing  on  the  downstream 
slope  of  the  dam  on  the  eastern  end  of  the 
structure; 

3.  Triangular  voids  at  the  comers  of  a  number 
of  the  concrete  slabs  on  the  upstream  face; 

4.  The  deteriorated  concrete  on  the  spillway  and 
on  the  retaining  walls  which  form  the  approach 
channel  to  the  spillway. 


The  delineation  of  the  contributing  watershed  to  this  dam  is 
shown  on  the  map  entitled  "Drainage  Area  -  Hemlock  Lake  Dam" 
(Appendix  C) .  The  irregular- shaped  watershed  of  over  43  square 
miles  lies  primarily  between  two  ridgelines.  The  relatively 
steep  forested  slopes  extend  upward  from  the  edge  of  Hemlock 
Lake  (at  elevation  901)  to  the  ridges  at  elevations  ranging 
from  1380  to  2230.  Sun off  enters  the  lake  directly  from  the 
surrounding  watershed  through  numerous  small  streams  and  a 
larger  stream,  Springwater  Creek,  with  its  tributary,  Limekiln 
Creek.  The  heavily  wooded  strip  of  land  immediately  adjacent 
the  lake  is  owned  and  controlled  by  the  City  of  Rochester  and 
is  used  as  a  buffer  between  the  lightly  populated  residential 
development  within  the  watershed  and  the  lake  itself. 

5.2  ANALYSIS  CRITERIA 

A  limited  amount  of  hydrologic  hydraulic  information  was  obtained 
from  the  City  of  Rochester,  Bureau  of  Water  (see  Appendix  C) . 

’Tiis  data  (ref.  7)  concerned  itself  with  elevation-storage  capacity 
quantities,  watershed  characteristics,  and  water  supply  withdrawal 
rates . 

The  analysis  of  the  spillway  capacity  of  this  dam  was  performed 
using  the  Corps  of  Engineers  HEC-1  computer  program.  Dam  Safety 
version.  This  program  develops  an  inflow  hydrograph  baaed  upon 
the  "Snyder  Synthetic  Unit  Hydrograph"  concept  and  then  flood  routs 
this  hydrograph  using  the  "Modified  Puls"  method,  both  through 
the  reservoir  and  over  the  spillway.  The  spillway  design  flood 
selected  for  analysis  was  the  Probable  Maximum  Flood  (PMF)  in 
accordance  with  the  recommended  guidelines  of  the  U.S.  Army  Corps 
of  Engineers. 

5.3  SPILLWAY  CAPACITY 

The  concrete  ogee-shaped  spillway  plus  the  stopgates  act  in 
conjunction  with  the  earth  embankment  in  forming  the  dam  at  the 
outlet  to  Hemlock  Lake.  The  8  stopgates  are  8  feet  wide  each 
and  can  be  raised  to  an  opening  height  of  8.S  feet.  Only  the 
two  end  stopgates  have  installed  an  operational  lift  machinery; 
the  interior  six  stopgates  can  be  removed  only  by  using  a  mobile 
crane.  The  operation  of  the  stopgates  was  a  reasonable  assumption 
made  during  the  analysis,  because  of  the  nearby  location  of  the 
water  treatment  plant’s  operator.  The  end  stopgates  were  analyzed 
for  orifice  flow  conditions  and  the  interior  stopgates  for  weir 
flow  conditions.  The  following  table  indicates  the  conditions 
analyzed; 
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ANALYSIS  CONDITIONS 


ONE-HALF  PMF 


Depth 


Depth 

Above 

909.8* 


Inflow 


Outflow 


Inflow 


Outflow 


1)  All  stopgates 
closed  (existing 
on  6.  '9) 


18579 


37157 


2)  One  end  stopgate 
operational 


18S79 


37157 


31636 


3)  Both  end  stopgates 


37157 


30139 


Spillway  Capacity 


Condition  1) 


2992 

6896 

10799 


*Top-of-Dam  (Embankment) :  Elevation  909.8 


NOTE:  Storage  is  not  allowed  to  drop  below  elevation  903.9 


The  spillway  does  not  have  sufficient  capacity  for  discharging  the 
peak  outflow  from  the  PMF.  For  this  storm  event,  the  peak  inflow 
is  37,157  cfs  and  the  peak  outflow  is  30,139  cfs  for  both  end 
stopgates  being  operational.  However,  there  is  sufficient  capacity 
for  discharging  the  peak  outflow  of  8,795  cfs  from  one-half  the 
PMF.  Therefore,  the  spillway  is  assessed  as  inadequate. 


The  normal  water  surface  is  at  or  near  the  top  of  the  lowest 
stopgate  (elevation  903.95).  Storage  capacity  for  that  elevation 
is  29, 9l7  acre-feet.  Surcharge  storage  capacity  to  the  top -of - 
dam  (embankment)  elevation  at  909.8  adds  12,18u  acre-feet; 
equivalent  to  5.3  inches  of  direct  runoff  over  the  entire  drainage 
area.  The  total  storage  capacity  of  the  dam  is  U1,101  acre-feet. 


The  maximum  known  flood  occurred  on  June  23,  1972  from  tropical 
storm  Agnes  when  the  water  surface  exceeded  elevation  906.  The 
actual  spillway  discharge  was  not  known. 


Analyses  indicate  the  spillway  does  not  have  sufficient  discharge 
capacity  for  the  PMF.  The  computed  depths  of  overtopping  for 
this  storm  event  are  2.01  feet,  1.76  feet,  or  1.48  feet,  respectively 
depending  upon  the  operation  of  the  end  stopgates  (see  table  -  above) 
For  the  one-half  PMF  event  with  end  stopgates  operational,  the 
maximum  water  surface  rises  to  0.10  feet  (one  stopgate)  and  1.28 
feet  (two  stopgates),  respectively,  below  the  top-of-dam. 

During  March,  19'9,  a  storm  with  winds  of  70-80  mph  occurred  over 
the  Hemlock  Lake  area.  The  initial  spring  high  lake  level  and  the 
resulting  wave  action  resulted  in  spray  being  carried  over  the 
embankment  and  to  the  roadway  bridge.  The  embankment  was  not 
overtopped  by  the  lake. 

EVALUATION 


This  dam  has  sufficient  spillway  capacity  to  adequately  discharge 
the  peak  outflow  from  one-half  the  PMF  with  one  end  stopgate 
operational.  It  does  not  have  sufficient  discharge  capacity  for 
the  PMF  event.  Therefore,  the  spillway  is  assessed  as  inadequate 


a.  Visual  Observations 

Visual  observation  the  structure  did  not  reveal  any  signs 
of  major  distress.  The  upstream  slope  on  the  western  end  of 
the  structure  was  slightly  irregular  with  depressions  which  had 
been  caused  by  wave  action. 

Rv-lt-w  md  Stability  Evaluation 

The  primary  source  of  structural  and  subsurface  information  for 
this  dam  was  the  set  of  plans  from  the  1935  reconstruction  of 
the  spillway  section.  Information  contained  on  these  plans  was 
used  to  perform  a  structural  stability  analysis  on  this  portion 
of  the  dam.  The  following  conditions  were  analyzed: 

a.  Normal  conditions  with  reservoir  at  the  spillway 
crest; 

b.  Reservoir  at  spillway  crest  with  ice  load  of 
5000  lb. /ft. ; 

c.  V  FMF,  water  flowing  over  the  spillway  crest 
to  a  depth  of  7.72  feet. 

The  structural  stability  of  the  spillway  section  under  the  PMF 
condition  was  not  analyzed.  Since  the  earth  embankment  would  be 
overtopped  under  this  condition,  the  dam  is  not  considered  capable 
of  withstanding  the  flows  resulting  from  the  PMF. 

The  analyses  performed  (see  Appendix  D)  indicate  that  the  factors 
of  safety  against  overturning  and  sliding  are  as  follows: 


Factors  of  Safety 


Case 

Overturning 

SUding 

a.  Reservoir  level 
crest,  no  ice; 

at 

spillway 

3.19 

5.07 

b.  Reservoir  level 
crest,  ice  load 
ft. ; 

at 

of 

spillway 

5000  lb./ 

1.65 

1.73 

c.  V  IMF,  water  flowing  7. "2 
feet  over  the  spillway 
crest. 


2.31 


1.96 


•'ttirttVijitlltMl 


The  safety  factors  against  sliding  are  slightly  below  recommended 
values  for  both  the  ice  load  and  the  V  WF  conditions.  However, 
the  analysis  did  not  include  the  lateral  resistance  to  movement 
of  the  timber  piles  which  support  the  structure.  This  lateral 
resistance  would  help  increase  the  safety  factors. 

d ,  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  2.  While  the  dam  appears  to 
be  relatively  stable,  a  seismic  stability  analysis  was  performed 
in  accordance  with  Corps  of  Engineer's  guidelines.  The  seismic 
analysis  was  performed  for  normal  conditions  with  the  water  level 
at  the  spillway  crest.  The  safety  factor  against  overturning 
with  seismic  considerations  included  is  2.98  and  against  sliding 
is  :.«■*. 


ASS 


b.  Adecuacv  of  Intonation 

The  information  available  for  the  preparation  of  this  report  was 
adequate.  The  only  exception  was  the  subsurface  information, 
which  was  rather  limited. 

for  Additional  Investigation 


tional  investigations  are  needed  at  this  time, 
is _ LLrSencs 

The  deficiencies  outlined  in  Section  7.2  should  be  corrected 
within  1  year  of  the  date  of  final  approval  of  this  report. 


The  damaged  portions  of  the  riprap  on  the  upstream  face 
to  the  west  of  the  spillway  should  be  repaired.  In  addition, 
actions  should  be  taken  to  prevent  the  scour  problem  from 
occurring  in  the  future. 

Triangular  voids  which  exist  at  the  comers  of  many  of  the 
concrete  slabs  on  the  upstream  slope  to  the  east  of  the 
spillway  should  be  repaired. 

The  deteriorated  concrete  on  the  spillway  and  on  the  retaining 
walls  for  the  spillway  should  be  repaired. 

The  trees  which  are  growing  on  the  downstream  slope  of  the 
eastern  end  of  the  dam  should  be  cut. 


'.1  ASSESSMENT 


a.  Safety 

The  Phase  1  inspection  of  the  Hemlock  Lake  Dam  did  not  reveal 
conditions  which  constitute  a  hazard  to  human  life  or  property. 
Ho  signs  of  instability  were  observed  on  the  earth  embankment. 
The  deficiencies  which  were  noted  on  this  structure  were 
relatively  minor  in  nature  and  do  not  pose  serious  hazards  to 
safety. 


Depression  on  West  F.nd  of  Spillway  Caused  by  Wave  Action 


Outlet  to  Diversion  Conduit  From  the  Canadice  Outlet 


1 


3)  Embankment 


(1)  Vertical  Alignment 


(2)  Horizontal  Alignment 


(3)  Surface  Creeks 


b.  Slopes 


(I)  Undesirable  Growth  or  Debris,  Animal  Burrows 


(2)  Sloughing,  Subsidence  or  Depressions 


of  Sci*>,£*ruC£ ;  -xis*  A ** 


(3)  Slope  Protection 

->»♦€«  CfiaUietS  MMO J  , 


(k)  Surface  Cracks  or  Hovement  at  Toe 


(6)  Condition  Around  Outlet  Structure  f«kT)^TAcraO 


(3)  Seepage  toe  or  along  downstream  face 


d.  Downstream  Area  -  below  embankment 


(I)  Subsidence,  Depressions,  etc. 


(2)  Seepage,  unusual  growth 


(3)  Evidence  of  surface  movement  beyond  embankment  toe 


.  Drainage  System 


6 


7)  Oc-.rstrcj"  Chan-c1 

-•  rw,*:  SAT _ rr  2f  tf’iWiVIlAl - j - - 

>’H»u«.'ri  - ffi - OSH kfiU - - 

a.  Condition  (debris,  etc.)  -^’£  .*_'txk» 

Anv^.-ViT  ;  y^^THkAH  af  e>^k£ - - - SiitoiKl,;  tafV^fcl?  C 

<t>«o..  _vs _ -  .  — - - 

b.  Slope*  mA  _  — 


c.  Approximate  number  of  borne*  ?r* 


8) 


Reservoir  Drsin/Qutlet 

Type:  Pipe  Conduit 

Material:  Concrete  _ 

Site:  _ 

Invert  Elevation*:  Entrance  _ 

Physical  Condition  (describe): 

Material:  ________________________ 

Joints: 

Structural  Integrity: 


_  0th*r  m->a£ 

Metal  _  Other 

Length  _ 

_  Exit  _ 

Unobservable 


A 1 1 gnment : 


Hydraulic  Capability: 


Means  of  Control:  Cate  _  Valve  _  Uncontrolled 

Operation:  Operable  _  Inoperable  _ _  Other 

Present  Condition  (describe): 


Construction,  etc 


Energy  Olssipetors  (plunge  pool,  etc.) 


APPENDIX  C 


HYD  RC  L0<;  I C  HYD  RAUL  I C 

I  •  » 

ENGINEERING  DATA  AND  COMPUTATIONS 
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HtMtOCsL  LAKE  D*a\ 

Wvf-477 

CHICK  LIST  FOR  DAKS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA -CAPACITY  DATA; 


Elevation 

(it.) 

Ttof  Cf  CCMC.  9  10-3 

1)  Top  of  Dam  909.  S 


Surface  Area 
(acres ) 


Storage  Capacity 
(acra-ft . ) 

4J  tl!> 

41  IQ  I _ 


2)  Design  High  Water 
(Max.  Design  Pool) 

3)  Auxiliary  Spillway 

Crest 

A  uiuctl 

4)  Pool  Level  with 


-4-**nk4  <ce. 


5)  Service  Spillway 
Crest 


MQn£ 
904  7 

3C3.3 


30Q,& 


££5±. 


DISCHARGES 


1 


1336  rVA«e>  +  501.37  *  06^6  EUcNAHOH^j 


Vol 


toiv  twO  rncftATPS 
oRBRATiut^ - 7 

owe  euo 


1)  Average  Dally 

2)  Spillway  y 

3)  Spillway 

4)  Spillway 

5)  Low  Level  Outlec(*A*  wM-jW.  -  4AAV.1V  -><T>*C«ywO 

DUMPED  UD>  THORAX Ai_ 

6)  Total  (of  all  facilities)  3  Maximum  High  Water 
?)  Maximum  Known  Flood 


(cf  a ) 

-aA  . 


lOctcD 


4U 

JSA 


uynjrty^u 


8)  At  Time  of  Inspection 


SPILLWAY: 


PRINCIPAL 


_ cu££  •  jrW^g 


Elevation 

Type 


ft'  >V^W  S  --  rfV  ijtta  WIdth 

Type  of  Control 

Uncontrol  led 
Control  ted: 


»*  fcACt  H»f»vV*»CAl. 
UfpuCf 


Type 


vF lashboards ;  gate) 
Numbe  r 

v.tt _ 1  2 ,'l^T^aaa  C,  _Sire/Length  _ 


4  uHS-lCC  lA'yS  -  4. 

4  BVMifll — : - h-AUa. 


ACT  •*>  *  uuij 


Invert  Material 


Anticipated  Length 
of  operating  service 


_SA_ 


Chute  Length 


EMERGENCY 


JL±. 


Height  Between  Spillway  Crest 
&  Approach  Channel  Invert 
(Weir  Flow) 


£■ 


jo-ij-i  am 
i«  C*-if 


Ms  'OCX  >T*Tl  0(r«(TMf*<r  Of  ESVIKOHMfNTAC  COaSilVATION 


PROJECT  GRID 


POCML^|ir  AlfLA 


f 

W-IJ-I  ivm  N(«  IOM  $TATI  OfPAlTMINT  Of  ENVI«ON*tNTAt  CONJUGATION 

To»«#*l*  Ca.IT 


PROJECT  GRID 


JO-IJ-1  t \  71)  Si*  iO«»  STATI  DIFA«Tm|ST  0»  iSV iKONMfNT AL  CONSMVATIOM 

*o*«*»i*  Ca->? 

PROJECT  GRID 


mcnnmimi 
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City  of  Rochester 


Bureau  of  Watar  10  Fefix  Street 

Department  of  Rochester.  New  York  ’4608 

Environmental  Services 


July  27,  1979 


RE:  Hemlock  Lake  Dam  NY-477 
Canadice  Lake  Dam  NY-443 


This  is  in  response  to  your  letter  of  June  20,  1979  to  Mr. 
Gassman  recuesting  information  on  the  subject  dams.  The  responses 
are  identified  in  the  order  of  the  items  requested; 

A  1)  Drainage  areas 

Hemlock  Lake  48.0  sq.  mi. 

Canadice  Lake  12.6  sq.  mi. 

2)  NOTE:  For  the  specific  elevations  listed  we  are  only 
able  tc  provide  storage  capacities.  We  have  no  table 
which  lists  surface  areas  at  various  elevations. 


Refer  to  enclosed  pages  12,  13,  and  14  of  May  1977  Compre¬ 
hensive  Water  Supply  Study  by  Malcolm  Pimie,  Inc.  for  the  de¬ 
scription  of  screams  entering  the  lakes. 


Hemlock  Lake 

ELEVATION 

STORAGE 

a) 

Pipe  invert-witer  supply  outflow 

• — .  887.3 

0 

b) 

Base  of  spillway  upstream  side 

898 .8 

621 

MCF 

c) 

Spillway  Crest 

(**>&)  901 . 8 

972 

MCF 

d) 

Top  of  concrete  abutments  at 
spillway 

(re  $  910.8 

1831 

MCF 

O 

Top  of  earth  embankment 

(Jco.ft)  910.3 

1787 

MCF 

2 


a) 

b) 

c) 

d) 

e) 


Canadice  Lake 

ELEVATION 

STORAGE 

Pipe  invert-water  supply  outflow 
Base  of  spillway  upstrean  side 

1089.5 

0 

189 

MCF 

Spillway  crest 

1096.0 

400 

MCF 

Top  of  concrete  abutments 

at 

1101.5 

584 

MCF 

spillway 

Top  of  earth  embankment 

1101.54 

584 

MCF 

3)  MAX.  KNOWN  ELEVATION 


DATE 


SPILLWAY  DISCHARGE 


HEMLOCK  906+ 
CANADICE  1100+ 


6-23-72  UNKNOWN 

6-23-72  478x10-’  cu  ft/day 


<0 

HEMLOCK 

CANADICE 

LENGTH 

38,000'+ 

17.000'+ 

5) 

Length  of 
indicated 

shoreline  (data  available  only  for 
as  determined  by  N.Y.S.  Department 

elevation 
of  Health) 

HEMLOCK 

CANADICE 

905.0'  17.10  mi. 

1096.0'  7.10  mi. 

Surface  areas  of  lakes  (obtained  from  N.Y.S. 
Health) . 

Dept,  of 

HEMLOCX 

CANADICE 

3.594  sq.  mi. 

338.0xl04  m2 

6) 

History 

HEMLOCK 

Original  dan  built  by  the  City  in  early  1870's, 
rebuilt  In  1908  and  1926,  present  Spillway  constructed 


CANADICE 

Original  dan  at  end  of  lake  built  around  1910,  present 
Spillway  built  in  1936  several  hundred  feet  west  of 
original  dan. 


7)  Consulcing  Engineers'  Reports  (see  enclosed  copies). 

Pages  4-7  of  che  Malcolm  Pimie  -  January  1979  Upland 
Water  Supply  Study  are  enclosed  for  your  use. 

B)  HEMLOCK  LAKE  DAM 

1.  WATER  DIVERSION  CONDUIT  FROM  CANADICE 

60"  CONCRETE  Conduit  constructed  1912,  3800' 
long  maximum  possible  flow  (assuming  coefficient 
of  7)  104.7  MCD. 

2.  Water  supply  conduits  at  Hemlock 

a)  6'  brick  tunnel  12.200'  long 

b)  36"  cast  iron  conduit  13.600  long  avg.  daily 
outflow  37  MCD. 

MAXIMUM  P0SSI3LE  OUTPUT  47  MCD  (GRAVITY  FLOW) 
when  lake  level  drops  below  887.3  maximum 
pumped  output  is  30.2  MCD. 

C)  CANADICE  LAKE  DAM 

1.  MAXIMUM  DISCHARGE  RATE  11.730  MCF/dav  4-4-73 

AVG.  DAILY  DISCHARGE  (1978)  1.069  MCF. 

2.  MAXIMUM  PUMPING  RATE  POSSIBLE  THROUGH  24"  BYPASS 
PIPE  15  MCD. 
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INPUT  TO  STABILITY  ANALYSIS  PROGRAM 


INPUT  ENTRY  PROCRAM  No. 


Unit  W«lghc  of  D*»  (K/ft3)  0 

Area  of  Segment  So.  I  (ft*)  I 

Distance  fro*  Cancer  of  Gravity  2 

of  Segment  No.  I  to  Downstream 
Toe  (ft) 

Area  of  Segment  No.  2  (ft*)  3 

Distance  from  Center  of  Gravity  4 

of  Segment  No.  2  to  Downstream 
Toe  (ft) 

Area  of  Segment  No.  3  (ft*)  5 

Distance  from  Center  of  Gravity  6 

of  Segment  No.  3  to  Downstream 
Tow  (ft) 

Base  Width  of  Dam  (Total)  (ft)  7 

Height  of  Dm  (ft)  8 

Ice  Loading  (K/L  ft.)  9 

Coefficient  of  Sliding  10 

Unit  Weight  of  Soli  (K/ft3)  11 

Active  Soli  Coefficient  -  Ka  12 

Passive  Soil  Coefficient  -  Kp  13 

Height  of  Water  over  14 

Top  of  Dam  or  Spillway  (ft) 

Height  of  Soil  for  Active  Pressure  (ft)  15 

Height  of  Soil  for  Passive  Pressure  (ft)  16 

Height  of  Water  In  Tallrace  Channel  (ft)  17 

Weight  of  Water  (K/ft3)  18 

Area  of  Segment  No.  4  (ft3)  19 

Distance  from  Center  of  Gravity  of 

Segment  No.  4  to  Downstream  Toe  (ft)  20 


Height  of  Ice  Load  or  Active  Water  (ft) 
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1)  U.5.  Army,  Corps  of  Engineers: 


Engineering  Manual  111  .'-2-14  ?S;  Flood-Hydrograph  Analyses  and 
Computations,  August  19S9 

MEC-1  Flood  Hydrograph  Package  -  Dam  Safety  Version,  September  1978 

2)  U.S.  Department  of  Agriculture,  Soil  Conservation  Service;  National 

Eng in erring  H andboo k :  Section  4  -  Hydrology,  August  1972 

3)  U.S.  Department  of  Commerce;  Weather  Bureau; 

Hydrometeorological  Report  So.  33  -  Seasonal  Variation  of  the  Probable 
Maximum  Precipitation  East  of  the  105th  Meridian  for  Areas  from  10  to 
1,000  Square  Miles  and  Durations  of  6,  12,  24,  and  48  Hours,  April  1956 

4)  U.S.  Department  of  the  Interior,  Bureau  of  Reclamation;  Design  of 

Small  Dams.  2nd  Edition  (rev.  reprint),  1977 

5)  H.W.  King  and  E.F.  Brater;  Handbook  of  Hydraulics.  5th  Edition, 

McGraw-Hill,  1963 

6)  University  of  the  State  of  New  York:  Geologv  of  New  York.  Education 

Leaflet  20,  (reprint)  1973  - - 

7)  City  of  Rochester,  Bureau  of  Water  -  7/27/79  communication 
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